Let F¡ and F2 be closed and convex valued multifunctions from a topological space X to a normed space Y. Assume that the multifunctions are lower semicontinuous at x0. We proof that the intersection multifunction F = F¡ n F2 is lower semicontinuous at x0 provided F(xa) is bounded and has nonempty interior.
1. Introduction. Let F be a multifunction from a topological space A" to a uniform space (Y, °li), i.e. F is a mapping from X to the family of all subsets of Y. F will be called lower semicontinuous (lsc) at x0 g X if for every Ke* there is U g N(x0) such that x g U implies F(x0) c V(F(x)), where N(x0) stands for the neighbourhood filter of x0 and, for icy, V(A) = { v g Y: {a, y) g V for some a g A). Such multifunctions will also be called Hausdorff-lower semicontinuous (H-lsc). Accordingly, if (Y, \\ ■ ||) is a normed space then F is lsc at x0 if and only if for every e > 0 there is U g N(x0) such that F(x0) c F(x) + Be for every x g [/, where f?E = { v g 7: || v|| < e}. Note that F is lsc at x0 if and only if the multifunction F, i.e. F(x) = F(x) for all x g jc, is lsc at x0.
Let us recall the usual concept of lower semicontinuity. A multifunction F from a topological space X to a topological space Y is said to be Vietoris-lower semicontinuous (V-lsc) at x0 g X if, for every open G a Y with F(x0) nG# 0, there is U G N(xq) such that x G U implies F(x) n G # 0. It is known [6] that F is V-lsc at x0 if and only if it is continuous at x0 as a mapping from X to the hyperspace of all subsets of Y equipped with the lower Vietoris topology. If F is a uniform space and F is H-lsc at x0 then it is V-lsc at x0. The converse also holds if the set F(x0) is totally bounded [6] .
It is well known that neither H-lsc nor V-lsc are preserved under finite intersections of multifunctions. And, unlike upper semicontinuity [3, 5] no compactness type assumptions are helpful in this context. The classical result of Kuratowski [5, p. 180] says that the multifunction F = Fl n F2is V-lsc at x0 provided Fx is V-lsc at x0 and F2 is constant, being equal, for every x G X, to a fixed open subset of Y. Other results on the intersection of V-lsc multifunctions can be found in [8,7,3 and 1] .
In this note we provide sufficient conditions for Hausdorff-lower semicontinuity of intersection of multifunctions. Our result improves an earlier result of one of the -authors obtained in [10] for finite-dimensional spaces. The key of the proof is an application of the well-known cancellation law for sets in topological vector spaces ( [9] , see also [11] ): Let A, B and C be subsets of a real topological vector space. If B is bounded, and C is nonempty closed and convex, then A + B c C + B implies A c C. The following example shows that the assumption of the boundedness of A cannot be omitted in the above lemma.
Example. Let Y = /°° and put A = {(tk) g /°°: tl > 0 and tk ^ k{\ -/,) for k > 2}. Then i is convex and int /I =£ 0. Take e = \ and suppose that there are C c int i and 5 > 0 such that
For n G N let us put t"k = 0 if k * n, k g N and t"n = n. Then x" = (t¡¡)keN g i for all n g N, so by ( + ) for every n g N there is v" = (sk)keN g C such that II*» -.y* 11 = sup{|r£ -*jj|: k g N} < i Take 0 < a < min{6\ |}. Then v" + z g C + Bs c i for every n G N, where z = (a, a,...). It follows that s" + a > 0 and a + s" < «(1 -s" -a) for « > 2, hence an ^ 5 -a for « ^ 2, a contradiction.
However, if y is a finite-dimensional space then Lemma 1 can be strengthened.
Lemma 2. Let A be a convex subset of R" with nonempty interior. Then for every e > 0 there are a set C c int A and 8 > 0 .swc/2 ?/za/ C + Bs a A a C + Bc.
Proof. Assume that A is unbounded. Otherwise, we can apply Lemma 1. It is clear that the lemma holds if n = 1. Suppose then that the thesis of the lemma is satisfied for every convex subset D c R"_1 with nonempty interior. Take an arbitrary e > 0 and consider two cases:
\°. A contains a line. Without loss of generality we can assume that A contains the x"-axis. Putting D to be the image of int A by the projection into R"_1 we have int A = D X R. Thus there are E c int D and S > 0 such that E + (Bs n R""1) C D c E + (Be n Rn_1). Then denoting by C the set C = E X R we get C c int i andC + ßjC^cC + ßt.
2o. ,4 doe? «oz contain a line. We can suppose that int A contains the nonnegative part of the x"-axis and that for some X0 > 0 the set Ax = A C\ {(x, fi): x g R"'1 and ¡x < A0} is bounded and has nonempty interior. By Lemma 1 there are Gx c int Ax and a > 0 such that Cl + Ba c Ax c C\ + Be. Let M denote the License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use hyperplane M = {(x, A0): x g R" 1}. Since D = A n M is a convex body in an (n -l)-dimensional space, there are £ c int Z) and ß > 0 such that E + (Bß n M) c D c E + (Be/^n M). Put A2 = A n {(x, p): x g R""1 and jtt > X0}. Then taking 0 < a < min{/J, eyfï/A} we get the following: For every y G dA2 there exists z g int A2, such that ||z -y\\ ^ e/2 and z + B"c int j42, where dA2 denotes the boundary of A2. Let C2 denote the set C2 = { v G /12: inffjz -v||: z ^ A2) ^ a}. Let us observe that C2 + Ba c /12 c C2 + 2?e. Consequently, putting C = C, U C2 and taking 0 < S < min{a, a} we get C + Bs c A C C + 5t.
A multifunction 7" from A" to Y is called locally convex-valued (locally closedvalued) at x0 G X if there is U g N(x0) such that F(x) is convex (closed) for all x G U. The following lemma is proved in [10] . Proof. Applying Lemma 2 and proceeding as in the proof of Theorem A we obtain that the multifunction Fx n F2 is lsc at x0. Then, by Lemma 3 we find U G N(x0) such that Fx and F2 are convex-valued on i/and int(F,(x) n F2(x)) + 0 for all x g U. Then, since Y is finite dimensional, we have int(T\(jt) n F2(x)) + 0 and therefore Fx(x) n T^ix) = F^x) n F2(x), whenever x G Í7 (see e.g. [2, p. 253] ). Hence, the multifunction Fx n F2, and so also F, is lsc at x0. 
